laryngeal skeleton and internal laryngeal muscle was reconstructed using 3D visualizing software of FEI Amira 6. We also examined the external laryngeal muscles by anatomical dissection.
Some features characteristic and common to hylobatids are found in MRI scans: the vocal muscle is very thin in medio-lateral direction; the first tracheal cartilage is located inside the cricoid cartilage, e.g., intracricoid position; the inner and outer layers of the cricothyroid muscle extend upward and is attached to the middle to superior surface area of thyroid lamina, respectively. By contrast, the other primates have the features that are also found in humans: the thick vocal muscle; the first tracheal cartilage is located inferior to the cricoid; the cricothyroid is attached to the inferior edge or area of the lamina and the inferior horn of thyroid.
The features in gibbons are suggested to underlie their high-pitched and flexible phonation. Their modifications in f0 principally depends on the modifications of the spatial relationship of the laryngeal cartilages, e.g., the rocking of the thyroid against the cricoid-arytenoid cartilages rather than of the vocal muscle elasticity. Vocal muscle is very tiny in gibbons, indicating its contraction makes limited contributions to the modifications in the VF elasticity. On the other hand, their long crico-thyroid muscle makes the thyroid rock largely against the cricoid. Such a large rocking requires less efforts for a rapid and repeated modifications in VF elasticity, compared to contractions of the vocal muscle. Such derived features are available for rapid and repeated modifications in pitch in gibbons' song, which is different from mild vocalizations in the other primates examined here.
Humans have anatomical specifications of a two-tube configuration of SVT, which is adapted for rapid and flexible modifications of formants. Gibbons also have another anatomical specification for their melodious singing, but alternatively such specification is not advantageous to mild vocalizations like speech. While humans and gibbons share a common voice physiology, anatomical variation arose adapted for different physiological manipulations of vocalizations varied in primates including humans. Increasing knowledge of the anatomy and physiology in non-human primates promises better understanding of primate origins and of the evolutionary history of physical faculties in human speech.
